Increased mitochondrial DNA content in saliva associated with head and neck cancer.
Alterations of the mitochondrial DNA (mtDNA) have been described in human tumors and in other tissues in association with smoking exposure. We did quantitative PCR of cytochrome c oxidase I (Cox I) and cytochrome c oxidase II (Cox II) genes on oral rinse samples obtained from 94 patients with primary head and neck squamous cell carcinoma (HNSC) and a control group of 656 subjects. Mitochondrial DNA/nuclear DNA in saliva from HNSC patients and controls in relationship to smoking exposure, ethanol intake, and tumor stage were examined. Mean levels of Cox I and Cox II in saliva samples were significantly higher in HNSC patients: Cox I, 0.076 [95% confidence interval (95% CI), 0.06-0.09] and Cox II, 0.055 (95% CI, 0.04-0.07) in comparison with controls Cox I, 0.054 (95% CI, 0.05-0.06), P < 0.0001 and Cox II, 0.046 (95% CI, 0.04-0.05), P = 0.003 (t test). MtDNA levels were elevated in primary tumors when compared with matched, pretreatment saliva and significant correlation was noted (Cox I, r = 0.30, P = 0.005 and Cox II r = 0.33, P = 0.002, respectively, Pearson's correlation). On univariate analysis, smoking, age, HNSC diagnosis, and advanced stage of HNSC were associated with higher level of mtDNA content in saliva. Multivariate analysis showed a significant and independent association of HNSC diagnosis, age, and smoking with increasing mtDNA/nuclear DNA for Cox I and Cox II. mtDNA content alteration is associated with HNSC independently of age and smoking exposure, can be detected in saliva, and may be due to elevation in mtDNA content in primary HNSC.